Inspiration is an active process depending, chiefly, on the activity of the intercostals and diaphragm. With each inspiratory movement the muscles of the anterior abdominal wall relax sufficientlv to pro.;ide room for the displaced viscera as the diaphragm descends. "Passive" expiration is effected by a combination of the "elastic recoil" of the thoracic walls and actual muscular control (Keith, 1909) . Increasingly "active" expiration involves increasingly powerful contratctions of the abdominal muscles. The force of expiration is clearlv a verv variable quantitv. How may this force be measured and wvhat is the significance of changes which occur in it during anoesthesia?
THE FORCE OF EXPIRATION
The maximum cxpiratorv pressure which can be achieved by voluntary effort depends on vital capacitv, physique, and physical fitness. Here one may deal with figures well in excess of 100 mm.Hg. Pressures of this high order, naturally, do not occur during anxsthesia, and it is more relevant to inquire what kind of pressure develops when opposition is offered to merelv "passive" expiration. I obtained information on this point by repeating on normal conscious subjects experiments similar to those described by Haldane and Mavrogordato (1916) but using an an3esthetic facepiece connected to spirometer and manometer. Fig. 1 shows a fairly typical series of restults in one case. Clearly, even when expiration is passive, the force of expiration increases proportionately with increasing tidal volume. (Marcotte et al., 1940; Adams, 1940; Macklin, 1939 This may be logical argument but "the subtlety of nature is greater many times over than t4he subtlety of argument" and to what extent in actual practice can the E.P.T. be used to give a reliable indication of depth in anaesthesia? As the result of observations over a period of years I would say that the greater a patienTt's expiratory pressure under light anaesthesia the easier is it to assess any subsequent depth of anaesthesia by this sign. Thus a preponderance of the factors appearing on the left side (b) of Table I makes for well-marked differences in the E.P.T. values at different levels of anaesthesia. Under these circumstances the sign is easy both to elicit and to, interpret. With a preponderance of the factors on the right side (c) of Table I Spinal block with supplementary cyclopropane an.xsthesia.-When a spinal block has been established, of sufficient height to cut off all nervous impulses originating from the site of operation, the chief variable factor which may adversely influence the reliability of the E.P.T., namely operative trauma, is removed. In these circumstances the E.P.T. may confidently be relied on to give an accurate measure of the depth of the supplementary anaesthesia. Guedel (1940) has pointed out that the signs of anaesthesia as employed with other agents are not practical for cyclopropane. This is particularly so in light anaesthesia when the return of the pharyngeal reflex may be troublesome. The E.P.T. simplifies the maintenance of a uniformly light plane. Thus, when too light, the patient may begin to swallow or move his head (let E.P.T. = x cm. H20).
Half a litre of cyclopropane will restore the status quo (let E.P.T. then = x -2 cm. HoO).
Smooth light anaesthesia may then be continued indefinitely by regarding x -2 cm.
H20 as an upper limit in this particular case.
In cases where a spinal block has not completely "insulated" the higher centres from the site of operation reflex effects on respiration may influence the E.P.T. Changes occurring in this way are sudden in onset and are related to operative movements.
On the other hand, E.P.T. changes due to changing depth of anaesthesia take place relatively slowly. Thus, even in the absence of audible reflex effects on the larynx, a sudden increase in the E.P.T. coinciding with manipulation of the stomach will most probably be due to the latter manceuvre. On the other hand a gradually increasing 
and 4).
Abdominal operations under general anxsthesia.-Active expiration implies active contraction of the abdominal wall and a "tight" abdomen. Under these circumstances the E.P.T. measures abdominal relaxation. It is a straightforward matter consistently to produce optimum relaxation for the opening of the peritoneum by repeatedly making this test during the approach through the abdominal wall. To take two extreme examples: A patient whose E.P.T. is low or who shows adequate diaphragmatic movement when the lungs are inflated with a low positive pressure, during the skin incision, will also show adequate relaxation. On the other hand, a patient making a powerful expiratory pressure which is increased during the skin incision, i.e. there is a palpable respiratory drive, will without doubt have a tight abdomen unless anaesthesia is rapidly deepened. with good relaxation. Now these numbers mean very little for the reasons already given, and there is cons cdlrable individual variation. I accordingly advise you to concentrate rather on getting the "feel", both literally and metaphorically, of the changes which occur in any individual patient as anaesthesia becomes deeper and as the abdomen becomes relaxed.
Open ether.-The E.P.T. cannot of course be made with open anaesthetics, but an appreciation of the changing nature of expiration as previously discussed will be of value to the anaesthetist conducting anaesthesia by the open method. "Open" ether as usually given causes active expiration at the onset of anaesthesia. Careful observation of abdominal movements makes it clear that completely "passive" expiration does not as a rule take place until considerable relaxation has been produced. It is not difficult to imagine the force'of expiration corresponding with any particular degree of visible expiratory effort. The inexperienced student giving open ether to an abdominal case should bear in mind that spontaneously active expiration means a tight abdomen. Passive expiration succeeding active expiration, despite surgical trauma, means a relaxed abdomen. In the majority of cases the force of expiration offers the student a progressive sign giving information about anaesthetic depth and abdominal relaxation, irrespective of the nature of inspiratory activity.
The general principles embodied in Table I Although the length of time a patient takes to "come round" after an operation depends mainly on the length and depth of the anaesthetic and the nature of the agent used the degree of operative shock incurred also plays a part. Other things being equal, muscular tone and reflex irritability increase more rapidly in the fit subject when the anaesthetic agent is removed. The E.P.T. values will be higher in the fit patient than in the shocked one on account of the muscular flaccidity and depressed reflex irritability which are a feature of the latter's condition. A quickly increasing expiratory pressure at the close of an operation implies a good prognosis with regard to the patient's general condition in the immediate post-operative period.
Anaesthetic teaching.-The signs of anaesthesia are of special interest and importance to students. The inexperienced anaesthetist will find the E.P.T. of particular value in cases where the usual -signs of anaesthesia are not readily discernible, e.g. when the patient is, from his point of view, completely covered with towels and instruments. The value of observing expiration in cases where the more classical signs are poorly developed has already been mentioned. The beginner who finds difficulty in assessing depth with closed circuit anaesthesia will find this test helpful and he will come to regard the breathing bag as a continuously informative piece of equipment and not just an appendage of the anaesthetic machine with the help of which he can on occasion hurry oxygen to a cyanosed patient. SUMMARY A study has been made of the expiratory phase of respiration in patients under general anaesthesia. Attention has been drawn to the fact that in certain circumstances the force of expiration varies with the depth of anaesthesia and can, in fact, be used to give a reliable measure of anaesthetic depth if certain basic principles are followed. An "Expiratory Pressure Test" has been described which enables the anaesthetist to take advantage of this interrelation and which facilitates the maintenance of anaesthesia at any desired level. Application of this principle in special cases has been more, fully described, namely in general and supplementary cyclopropane anaesthesias, open anasthetics, thoracic surgery, operative shock. It is thought that in the teaching of students attention should be drawn to the significance of expiratory signs since these signs may be clearly presented in cases where the classical signs of anaesthesia are poorly developed or obscured.
